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ABSTRACT
Critical Care Norses’ Knowledge of Cardiac Rhythm Strips
by
Marlene RN, BSN, CCRN
Dr. Susan Kowalski, Examination Committee Chair 
Professor of Nursing 
University of Nevada, Las Vegas
Competency testing of nurses in relevant areas is a somewhat new concept. This
concept stems, in part, from the 1996 Joint Commission for the Accreditation of
Healthcare Organizations (JCAHO) requirement that all institutions provide proof of
competency of their employees. The purpose of this study considered whether critical
care nurses who are ACLS-certified are able to accurately interpret cardiac rhythms.
Patricia Benner’s model of skill acquisition was used as the theoretical framework.
Critical care nurses who are ACLS-certifred are assumed to be in at least the competent
level of skill acquisition.
The sample was comprised of 99 ACLS-certified critical care nurses (N = 99)
fiom a southwestern urban coimty hospital. The instrument used to measure level of
competency was a cardiac rhythm test consisting of 20 items. A score of 80% or greater
(or 16 or more items correct) was set as the designated level of competency.
Results indicated that 85.9% (n = 85) of the nurses were at the competent level in
interpreting EKG strips. Approximately 15% (14) were not at h e  conq)etent level Nurses
iii
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with greater years of critical care experience scored higher on the competency test than 
those with less experience (r = 274, p = .006). In addition, as a group BSN nurses scored 
higher than ADN nurses (p = .045). The mean score for BSN nurses was 93.9%, while 
the mean score for ADN nurses was 87.5%. Examination of other variables indicated that 
here was no significant relationship between hem and h e  nurses’ level of competency in 
interpreting cardiac rhythm strips.
Implications from this stucfy suggest that inservices between ACLS certification 
periods might be beneficial to critical care nurses to help hem maintain heir level of 
competency in reading EKG strips. Also, nurse managers should consider nurse 
competency when scheduling, to ensure that competent nurses are available on each shift 
to serve as mentors to hose w ih less skill.
IV
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CHAPTER 1 
INTRODUCTION
Background and Significance 
Nurses working in critical care units have an enormous responsibility for 
monitoring the status of very ill patients. They are responsible for responding 
appropriately and quickly to many situations in which the life of the patient is at stake.
The competency of nurses working in critical care units must be at an acceptable level in 
order to protect the patients in these units. There are many areas of data that need to be 
properly monitored such as accurately determining the measurements and the meanings of 
Swan Ganz readings, monitoring patients on ventilators and those on vasoactive drugs. 
The competent nurse then needs to act appropriately based on the information obtained.
Benner (1984) found that there are five levels of conq>etence in nursing. These 
include novice, advanced beginner, competent, proficient and expert It is expected that a 
nurse who has just completed a six week critical care class would be at the advanced 
beginner level. After years of working in critical care, a nurse should be at the competent 
proficient or expert level. One area of critical care which requires at least the competent 
level of skill acquisition is the interpretation of cardiac rhythms. A critical care nurse 
should be able to determine rhythms in order to properly judge whether medications 
ordered should be held or given. For example, a patient who has been in atrial fibrillation 
and whose QRSs' suddenly become regular is most likely in a junctional diythm
1
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(Meissner, p SO). This would be an indication to hold the patient’s digoxin and peihaps 
obtain a digoxin level. An even more serious scenario is one in which a patient suddenly 
develops a ventricular fibrillation diythm. The nurse must be able to first, identify die 
patient’s rhythm as a lethal rhythm and secondly, act rapidly and appropriately on that 
information. The greatest chance of survival for a patient who develops ventricular 
fibrillation occurs when defibrillation is begun within die first few minutes. Unless a 
nurse is competent in the interpretation of cardiac riiythms, patients’ lives can be 
endangered.
Competency testing of nurses in relevant areas is a somewhat new concept The 
Joint Commission for the Accreditation of Healdicare Organizations (JCAHO) has 
recendy begun requiring proof of competency in institutions that participate in their 
surveys. The 1996 Accreditation Manual for Hospitals states “The leaders ensure that the 
competence of all staff members is assessed, maintained, demonstrated, and improved 
continually.” (p. 317). Therefore, many institutions are now requiring competency testing.
Problem
Is competency testing of critical care nurses in the area o f cardiac rhythm 
interpretation necessary if th^r are ACLS-certified? There has been relatively litde 
research done regarding the knowledge of critical care nurses in interpretation of cardiac 
rhydim strips. However, most critical care units require that nurses working in diese units 
have Advanced Cardiac Life Support (ACLS) training. The research problem of die study 
addressed whether ACLS certification demonstrates a conqietent level of skill acquisition
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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in cardiac monitoring. Nurses on critical care units are ultimately responsible for properly 
interpreting rhythm strips and for acting properly upon the interpretation. Therefore it is 
important to establish the level o f competency which nurses possess in this area.
Purpose
The purpose of this stutfy was to determine whether nurses working on a critical 
care unit with ACLS certification are competent in interpreting cardiac rhythms. In 
addition, the study addressed variables related to the competency level of critical care 
nurses.
Significance of the Study 
Learning can not end when a six-week critical care class is over, nor when an 
ACLS certificate has been obtained. Being able to properly treat patients in critical care 
units requires a broad knowledge base. Not only must this knowledge be broad, it must 
also be at a level diat will prevent placing patients’ lives in jeopartfy. Professional growth 
and knowledge hopefully occur throughout one’s career. One of the benefits of 
competency testing is that it determines the nurse’s level of competence. This information 
can assist a unit manager when scheduling to ensure that those widi a lower 
level of competency will always have a resource person available who is at the 
competent, proficient or expert level. Another benefit is that die areas of knowledge that 
have been lacking can be identified and institutions may dien develop appropriate 
educational tools and programs to assist in promoting nurses to at least die competent 
level of skill acquisition to adequately provide for the safefy of their patients.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 2 
REVIEW OF THE LITERATURE 
Introduction
The Joint Commission for the Accreditation of Healthcare Organizations 
(JCAHO) prescribed in the 1996 Accreditation Manual for Hoqiitals that “the leaders 
ensure that the competence of all staff members is assessed, maintained, demonstrated, 
and improved continually.” Many hospitals are therefore beginning to require diat 
competency testing be done on a routine basis. This chapter examines reviews and 
comments regarding Patricia Benner’s research and dieory of skill acquisition and other 
research using her dieory. It also addresses research based on competency testing, and 
research concerning cardiac rhythm strip testing
Patricia Beimer’s Theory of Skill Acquisition 
Benner (1982) states “Theory offers what can be made oqilicit and formalized, 
but clinical practice is always more conqilex and presents many more realities than can be 
captured by dieory alone. Theory, however, guides clinicians and enables them to ask the 
right questions” (p. 407). With the rapid increase inknowledge and technology, being able 
to determine what motivates a novice nurse to become an eiqiert nurse is essential.
Benner developed a dieory of skill acquisition that consists of five different levels of 
proficiency - the novice, advanced begiimer, conqietent, proficient, and the expert 
(Benner, 1996). At the competent level of skill acquisition, a nurse usualfy has two or
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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three years experience and is able to anticipate future goals for her patients. At this level 
she knows what is important and what is not (Benner, 1982, p.404).
Should nurses be required to prove they are competent once they have 
successfully completed requirements such as competency-based orientations, critical care 
classes or ACLS courses? Studies show diat nurses not only have differences in 
competency levels between groups but also different levels within groups (del Bueno, 
1990). The level of competence of some nurses often progresses from novice only to the 
competent level while other nurses continue on to the expert level. Benner (1982) 
indicates that the competent level of proficiency is maintained and encouraged by most 
institutions and that many nurses do not progress beyond that level. Inservices are 
frequently designed to attain and maintain the competent level of performance. Studies 
(Verhonick, Nichols, Glor, and Mccardiy (1969); Davis (1972, 1974) also show that 
performance of nurses improves during the first six to eight years of experience, but 
subsequently often declines. The level of skill acquisition, however, continues to progress 
when nurses seek further education. (Davis, 1972,1974). Experience is usually 
considered as the amount of time one has been employed in an area. The amount of time 
employed however, often does not necessarily correlate with competency. Experience, 
when discussing skill acquisition, “means living throu^ actual situations in such a way 
that it informs the practitioner’s perception and understanding of all subsequent 
situations” (Benner & Wrubel 1982, p. 13).
Research Using Beimer’s Theory of Skill Acquisition 
Holden and Klingner (1988) studied die differences in how novice versus expert
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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nurses diagnose vdiy an infont is crying. They used one of die skill domains common to 
nursing practice - the task of diagnosis. Data collection and then evaluating the data in 
relation to a problem are two tasks that are needed for problem solving or diagnosing. 
This skill domain is included in Benner’s model of skill acquisition. Computer-presented 
simulations were used in an attempt to understand problem-solving processes. Student 
nurses, nurses who were mothers, and pediatric nurses were used as subjects. It was 
determined that while pediatric nurses were most efScient in diagnosing why an infant 
was crying, nurses who were mothers were the most accurate. This finding supported the 
position that skill acquisition comes not only from formal education but from past 
experience.
Carlson (1989) used concepts from Patricia Benner’s model to assess skill 
acquisition in an articulated associate degree/baccalaureate degree program in a senior 
clinical nursing course. In die course “Professional Nursing Practice”, nursing students 
were required to write two Critical Incidents a week. Critical Incidents are descriptions of 
patient care episodes used by Patricia Benner in her research. These incidents, when used 
as a whole, are then ^ le  to change perceptions and actions during future clinical events. 
The students were also required to use Benner’s levels of proficiency in describing 
clinical experiences. This assignment showed that diere were different levels of skill 
acquisition widiin each of the five levels used ly  Patricia Benner. This allowed the 
students at different levels to follow their own maturation in relation to skill acquisition 
which instilled the student nurses with a powerful motivating force.
Lurmey and Svitlik (1988) used die first two levels of corrqietence, die novice and 
the advanced begiimer, in a nursing baccalaureate pn^ram to teach students to become
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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diagnosticians. Only the first two levels were used because it was at these stages learning 
could be obtained without extensive clinical experience. The last three levels of 
competence, the competent, proficient and expert level, would require not only the 
theoretical knowledge obtained in nursing school but also much clinical experience. The 
first two semesters in die upper level baccalaureate program used the novice level of 
competency while the last two semesters utilized the advanced beginner level of 
competency. At the end of the four semesters, nursing students were not expected to be at 
the advanced beginner st%e but to be able to furdier their development of skills needed in 
nursing. By using Benner’s model, stages of development were identified and 
successfully applied to the educational process.
Itano (1989) studied the clinical judgment process in thirteen experienced 
registered nurses (expert level) and in thirteen studmit nurses within one month of 
graduation (novice level). These nurses and students performed an assessment of a 
hospitalized patient after reviewing the patient’s Kardex and listening to an end-of-shift 
report. Three nurse educators rated each assessment and interview transcription using a 
judgment process rating scale. The results signify that die expert nurses gathered 
substantially more information than the students and that the use of die information was 
not the same. The total scores on the rating scale were able to distinguish between die 
novice and expert
Intuition is an important component of nursing knowledge particularly at the 
expert level. Miller (1989) indicates:
Intuition refers to the immediate awareness of past, present, or future events 
widiout the conscious use of linear reasoning. It is a non-linear thinking process
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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used by experts which is an immediate sense of knowing with a rational basis - a 
gestalt experience based on die perception of cues linked together with basic 
knowledge and past experiences. Intuition is qmthesis rather than analysis, (p. 85) 
Expert nurses use intuitive and holistic methods of thinking along with the traditional 
scientific analytical and linear process of thinking. In order to proceed to the expert level 
of skill acquisition, both linear analysis and intuition must be involved in the nursing 
process.
Benner and Tarmer (1987) studied twen^-one nurses with at least five years of 
experience within one area of clinical practice. They were all viewed as expert nurses by 
dieir peers. Each nurse was interviewed at least duee times and observed during clinical 
practice at least once. The stucfy found instances of intuitive judgment by the nurses that 
followed “Dreyfus’s six key aspects of intuitive judgment - pattern recognition, similarity 
recognition, commonsense understanding, skilled know-how, sense of salience, and 
deliberative rationality” (p. 23). It was also determined that intuitive judgment was 
underrated by odier nurses, doctors and by the expert nurses. It is important to 
acknowledge the significance of intuition in providing expert nursing care as these are 
often the nurses who intervene earlier providing improved outcomes for patients.
Part of the barrier in describing what expert nurses know and do is that expert 
nurses use knowledge and cognitive processes unconsciously and by intuition. Therefore, 
they have difficulties in stating what they know. Corcoran, Narayan and Moreland (1988) 
conducted a study of nurses during telephone triage. The decision making process was 
studied by having them think aloud as tiiey made decisions. This allowed expert nurses to 
verbalize their thoughts while making decisions. Analysis of die nurses decision making
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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determined nurses used three fypes of knowledge - factual knowledge, practical 
knowledge and rules of thumb. Thinking aloud provided insights made by expert nurses 
drat would not normally be made available to novice nurses.
Jeimy and Logan (1992) addressed the idea o f ̂ knowing’ the patient. This type of 
knowledge exemplifies the expert nurse. T h^  studied expert nurses during the process of 
weaning patients fiom mechanical ventilation. The nurses all used the term ‘knowing the 
patient’ when weaning a patient. The knowing of the patient allowed for the 
individualization of die weaning process in order to achieve success. These expert nurses 
used (p. 258) “a nursing gestalt, whereby nurses link togetherdieir knowledge, past 
eiqierience, gut feelings and patient cues into a matrix of impressions. Using this matrix, 
nurses apply strategies of categorization and differentiation to identify situational nursing 
diagnoses and treatments.”
Jenks (1993) also discovered the importance o f ‘knowing’ in clinical decision 
making. She interviewed twenty-three nurses with a minimum of one year of nursing 
experience. She and the nurses each discussed two personal mtperiences that required a 
decision regarding a patient problem. Then Jenks observed the nurses during patient care 
for three and a half to four hours. The results indicate that there were four major themes 
in clinical decision making. One of these themes is knowing’. The ‘knowing’ was part of 
die interpersonal relationship with not only the patients as described above by Jenny and 
Logan (1992) but also knowing die peer nursing staff and knowing the physicians. Jenks 
states (p. 403) ‘̂ Knowing is a unique form of knowledge that nurses gain only through 
interpersonal relationships.” Knowing is one of the holistic patterns diat expert nurses use 
when making clinical decisions.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Scribante, Muller, and Lipman (1996) state:
To achieve high standards of care, the competency level of critical care nurses 
(CCNs) should be identified and enhanced....Personal and professional 
development is a continuous process throughout die CCN’s career and should not 
only be regarded as important on entry to critical care nursing. This can only be 
accomplished by means of ongoing education, training, and maintenance of 
clinical and theoretical skills and knowledge, (p. 217)
Determining die competency level of die CCN is necessary in order to assist the nurse in 
providing excellent nursing care. This study included seven professional nurses widi 
expertise in critical care nursing and at least 10 years of critical care experience to 
determine competencies required for a CCN. The nurses determined there were four 
categories - professional competency, cognitive, critical care nursing patterns of 
interaction and interpersonal skills - with subcategories within each major category. The 
professional competency included four subcategories - broad base critical care education, 
quality critical care education and training, technical expertise, and specialized 
experience. Properly interpreting cardiac rhythms would fell under the quality critical care 
education and training category. This study also determined that CCNs have competency 
levels that are quite diverse and should be viewed as a continuum based on the novice, 
advanced beginner, competent CCN, proficient CCN, and expert CCN levels of 
competency.
Robinson and Barberis-Ryan (1995) state (p.40) “To identify and support a 
professional model o f nursing practice, a clearly defined competency assessment 
framework is essartiaL” Often educational resources are allocated to the orientation of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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and provision of baseline competencies for new nurses. Using competency assessment for 
entire nursing units can assist in providing resources not only for new nurses but also for 
promoting higher levels of nursing expertise. In order to understand and properly assess 
competencies, the comprehension of how a nurse’s development progresses is vital.
Using the Dreyfus Skill Acquisition Model shows that nurses progress from the novice, 
advanced beginner, competent, proficient and expert levels of skill acquisition. Robinson 
and Barberis-Ryan participated widi the nursing education department at a hospital in 
New York to identify 107 competencies. Each competency had a technical, intapersonal 
and critical thinking element Outcome criteria for each competency was then developed 
for the novice, advanced beginner and competent levels of skill acquisition. This 
identified the learning needs for the nurses and nursing units.
Research Studies Regarding Competency 
Many institutions are developing competency-based orientations for new 
employees. These assessments are done during orientation and provide a method which 
allows expectations to be viewed by both employer and employee in a clear, objective and 
measurable manner (Gurvis & Grey, 1995). This allows the institution to determine if a 
new employee is able to perform at a minimum level of skill acquisition. Institutions are 
also developing competency testing at regular intervals frir all employees. Gurvis and 
Grey (p. 252) indicate that “strategies for remediation are predetermined and are an 
integral part of the competencies.”
McHale, P h ^ s , Horvath, and Schmelz (1998) studied twelve nurses’ 
knowledge of assessing patients at risk of impaired swallowing. These nurses were
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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acknowledged as being expert nurses in this area. The study followed the Dreyfus model 
of skill acquisition which is the basis for Patricia Benner’s model of skill acquisition. The 
s tu ^  found that most of die nurses were unable to verbalize the details of performing a 
swallowing assessment but were able to identify the process diQr used to assess 
swallowing. While investigating this topic, die researchers were unable to uncover prior 
research or guides for assessing patients at risk of impaired swallowing. The processes 
used by diese nurses dien provided an initial model to develop an assessment tool for 
these patients.
Nurses beginning practice in critical care are usually in the advanced beginner 
stage of proficiency and are generally assigned a preceptor as one of die strategies for 
learning. Supporting this, Stutslqr and Laschinger (1995) found diat the use of preceptors 
with senior baccalaureate nursing students significantly developed the students’ adaptive 
learning competencies. These adaptive learning competencies included basic categories 
such as divergent skills, accommodative skills, convergent skills and assimilative skills. 
This stuify found **that ‘seeking and explohmg opportunities’ and ‘making decisions’, 
were competencies that were identified as those most influenced by the preceptorship 
experience, and not the weekly clinical experience.” (p. 150). These are competencies that 
are a part o f accommodative skills and convergent skills and are required to advance to 
subsequent levels of skill acquisition.
Clinical competency testing was developed for emergency room nurses at a Rhode 
Island Hospital. Reatfy (1994) indicates that the testing was developed in orda^ to meet 
the requirements of JCAHO and that of the Emergency Nurses Association. The testing 
was directed towards all nurses in the hospital. This was done to protect die community
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from incompetent nursing care. Testing was divided into three levels of skill acquisition - 
entry level, intermediate, and advanced clinical skills. There were many positive results 
following the competency testing such as more consistency with standards but the testing 
did not provide an assurance of competency. The emergency room did continue to retest 
in order to show consistent competency. The time interval between testing varied between 
six months to two years depending on the risk to patients and the frequency of the skill. 
Ready found that the anxiety of being tested provided for lower scores during competency 
testing. He also found being successful during the competency testing did not necessarily 
indicate competency. Nurses who passed the competency testing were found performing 
the same skills improperly days to weeks after the testing.
Bums, Bums, and Shively (1996) conducted a study (N=168) to determine critical 
care nurses’ knowledge of pulmonary artery catheters. “Use of pulmonary artery (PA) 
catheters is considered routine in most critical care areas; however, several potentially 
serious complications have been documented” (Bums 1996). Even though the use of PA 
catheters is considered routine, critical care nurses achieved a mean knowledge score of 
16.4 out of 29 questions. This translates into 56.8% items correct. CCRN certification, 
attendance at a PA catheter class, years of critical care experience, and frequent use of PA 
catheters were the variables that corresponded with higher scores. The researchers had 
many questions regarding the competence of critical care nurses working with PA 
catheters. Methods to ensure competency were discussed. National certification was but 
one of die possibilities mentioned.
Veriionick, Nichols, Glor, and McCardiy (1968), in a stucfy using filmed patient 
sequences showing patient situations and reactions to determine observations and actions
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from a convenience sample of 1576 nurses, found that nurses with over 30 years of 
experience ranked lowest for observations and actions taken. Nurses with one to sbc years 
of experience ranked highest in relevant observations while those with less dian one year 
of experience ranked lowest. Davis (1972) replicated Verhonick’s stucfy using a sample of 
40 nurses. Twenty nurses were clinical nurse specialists and 20 were baccalaureate nurses 
having one to ten years of experience. Again, nurses with the most years of 
experience showed a decline in the quality and quantity of responses. Davis (1974), in a 
later replication study using 87 nurses with one to 35 years of experience, also found 
similar results. In this study, Davis compared the data fit>m her earlier 1972 study of 40 
nurses widi data from 27 diploma nurses and 20 more clinical nurse specialists. Once 
again, in general, more e?q)erience was associated widi decreased performance. These 
older studies imply that experience does not contribute to skill acquisition. More recent 
studies, on die other hand, realized different results.
Contrarily, Scheetz (1989) determined that experience was an important frctor in 
acquiring skills. She conducted a study to determine the differoice in skill acquisition 
between baccalaureate nursing students who spent die summer in a preceptorship model 
and those who worked as nursing assistants. Her research indicated that the students in 
the preceptorship model had a significantly higher level of skill acquisition at the end of 
die summer than did diose working as nursing assistants. Allowing students to gain 
experience by qiplying knowledge to practice provides for increased clinical competence.
Stutsky and Laschinger (1995) also found diat nursing students participating in a 
senior preceptorship experience for a minimum o f288 hours rather than a weekly clinical
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experience were further advanced in the competencies studied. These included divergent 
skills, accommodative skills, convergent skills, and assimilative skills.
Research Studies Regarding Competency in Recognizing Cardiac Rhythms 
Nurses working in critical care units have usually completed a critical care course, 
typically lasting six weeks, and have also successfully completed an Advanced Cardiac 
Life Support (ACLS) course. Critical care nurses should be at least in the advanced 
beginner stage after completion of a critical care class.
Canfield (1982), with a panel of experts, identified 102 advanced beginner level 
competencies relevant to critical care nursing. The competencies were then presented to 
nurse educators and employers. They rated each competency as to whether it was 
essential, desirable or not essential for beginning level competencies in critical care. 
Responses to the questionnaire demonstrated that the nurse educators and employers did 
not agree as to which clinical competencies were essential. The nurse educators were 
more in agreement with the panel of experts than the employers. One of the competencies 
presented was to “recognize major arrhydimias and administer appropriate medications.” 
In this case, the educators and employers were in close agreement that the competency 
was essential (educators 68.29%, employers 70.79%).
Folk-Lighty and Brennan (1979) studied 201 intensive care unit nurses to 
determine their role perception with regards to the amount of time needed for twenty-four 
activities, the importance of each activity and die professionalism of die activities. 
Interpreting EKGs was ranked ninth in terms of the amount of time needed, seventh in 
importance and eighth in professionalism. Activities such as patient initial assessment.
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patient verbalization, theoretical knowledge, healtii teaching, and vital signs and intake 
and output were identified as having more importance diat reading EKGs.
Porte-Gendron et al. (1997) researched whether baccalaureate nurse educators and 
critical care nurse managers agreed on which of 105 clinical competencies were 
necessary for new graduate baccalaureate critical care nurses. The list of competencies 
was given to each group who was asked to rate each one as being essential, desirable or 
not required. This study showed that baccalaureate nurse educators and critical care nurse 
managers did agree significantly on which competencies were essential and desirable for 
new graduate baccalaureate critical care nurses. Four of the competencies in the list 
included being able to recognize the following life-direatening arrhythmia and 
administering appropriate medications; ventricular tachycardia, ventricular fibrillation, 
symptomatic bradtycardia, and asystole (Porte-Gendron et al, 1997). Thirty-six of the 
nurse educators (n=41) and 36 of the nurse managers (n=41) concurred tiiat the four 
competencies related to cardiac rhythms were essential competencies for new graduate 
critical care nurses.
Henry (1991) studied the competency of critical care nurses in recognizing and 
treating a high acuity cardiac rhythm (ventricular tachycardia) and a low acuity ihythm 
(atrial flutter). The mean proficiency scores for atrial flutter for the group was 52% while 
die mean score for ventricular tachycardia was 38%. She found that the only difference in 
proficiency between aqierienced and inexperienced nurses was that inexperienced nurses 
collected more data when diagnosing atrial flutter ritydims but converted a lesser amount 
of atrial flutter than eiqperienced nurses. ACLS-certification was a significant variable in 
die proficiency scores.
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Perb^s die recent push for competency testing is due to die JCAHO requirement 
diat institutions provide for “ongoing, periodic competence assessment that evaluates 
staff members’ continuing abilities to perform tfarou^out dieir association with the 
hospitaF (1996, p. 309). While a competentty-based orientation for new employees is 
important to both the nurse and die institution, diere has been insufScient research to 
indicate that competency testing for all nurses on a regular basis is a necessary 
undertaking.
Competency-based Orientation
There are few studies specific to die competency levels of nurses with experience. 
Competency testing in general has also not been studied to a large extent. There have 
many articles based on competency-based orientation. Competency-based orientation is 
directed at new employees to demonstrate mmimnm competency levels. Del Bueno is one 
of the pioneers of competency-based orientation. As del Bueno, Barker, and Christmyer 
(1980) indicate, the goal of this type of orientation is to reduce costs in orienting new 
personnel while at the same time individualizing orientation to die needs of the each 
employee. It does not address the conqietency level of experienced enqiloyees. The 
competency level of esqierienced enqiloyees who should be at die competent level of skill 
acquisition is the subject ofdiis study.
Summary
This chtqiter has reviewed selected literature regarding Benner’s dieory of skill 
acquisitioiL This review also included research using Benner’s theory of skill acquisition
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as a model. It also reviewed literature concerning competency testing in general and 
knowledge in identifying cardiac rhythms in particular.
Several studies had similar results regarding the relationship between years of 
experience and competency. Itano (1989) found diat expert nurses (those with more 
experience) had significantly more measurable levels of competency than student nurses 
reatfy to graduate. Scheetz (1989) indicated diat nursing students working in a 
preceptorship mtperience were more advanced than those who participated in a weekly 
clinical experience. Stutslty and Laschinger (1995) found that student nurses widi 
eiqierience in a preceptorship model had higher levels of skill acquisition than those 
working as nursing assistants. Bums, Bums, and Shively (1996) conducted studies 
denoting years of experience corresponded widi higher levels of competency.
On the other hand, earlier studies indicated that competency levels decreased as 
years of experience increased. These studies by Davis (1972, 1974) and Verhonick, 
Nochols, Glor, and McCarthy (1969) suggests that competency levels improves during the 
first six to eight years of experience but then often declines unless further education is 
pursued.
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CHAPTERS 
CONCEPTUAL FRAMEWORK 
Introduction
The conceptual framework of Patricia Benner’s model of skill acquisition is 
discussed in this chapter. A visual model representing the study’s framework is also 
provided. The six research questions addressed in diis stuffy are presented. The 
conceptual and operational definitions of key variables and concepts are also examined. 
Assumptions influencing this study are included.
Conceptual Framework
Patricia Benner’s model of skill acquisition is used as the conceptual framework 
for this study. According to Dreyfus and Dreyfus (Benner 1996, p.29), nursing theory and 
nursing practice together need to be refined in order to achieve the expert level of 
proficiency. One without the other will not allow for expertise in nursing practice.
Benner’s research (1984) indicates how nurses integrate knowledge and 
experience. She derived her model from interviewing 51 e3q>erienced nurses and 
analyzing flieir discussions. Through this anafysis, Benner identified different levels of 
nurse competency. She determined that fliere are five levels o f proficiency in nursing. The 
first level is the novice, a nurse who has just completed basic nursing education.
This nurse has no real ejq)erience in nursing and uses context-free rules to complete
19
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tasks. The second level of proficiency is the advanced beginner. The nurse in diis 
category has some experience and is able to perform with marginal competency. This 
advanced beginner is unable to appropriately prioritize tasks. Benner states that nurses 
working at this level need guidance in setting priorities in die clinical setting since diey 
use general rules and guidelines and are just beginning to understand meaningful patterns 
in their practice. The third level of proficiency is the competent nurse. At this level the 
nurse is able to prioritize in terms of long-range goals. The nurse is aware of the goals or 
plans and consciously works towards those goals. This nurse usually has two to three 
years of experience. This stage is the highest achieved by many nurses. This stage is die 
accepted level of skill acquisition for continued employment at most institutions (Benner, 
1982). The fourth level is proficiency. The proficient nurse looks at the entire picture of 
situations in the clinical setting. Experience teaches the proficient nurse to recognize 
when expected progress is not being met. This skill level is attained through furdier 
experience and the nurse is able to view the overall picture and is able to narrow down the 
options required for any problem encountered in practice. The last level is the eiqiert 
level. At this stage, the nurse no longer uses rules or guidelines to direct his/her practice. 
The expert nurse has an immense background and experience which allows her to use her 
intuition to guide her clinical practice. The nurse may be unable to verbalize why or how 
she came to the conclusions based on her assessments of clinical situations.
Through her research, Benner (1984) identified 31 competencies in nursing 
practice. She combined similar competencies so diat diere were seven domains in nursing 
practice. Domains are defined as “a cluster of conqietencies diat have related intents, 
functions, and meanings” (Benner, 1984, p. 293). They are discussed as follows.
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The Helping Role
The helping role involves the seeking and receiving of help by patients. This 
domain was broken down into eight competencies diat include providing a healing 
atmosphere, providing comfort and maintaining dignity, being with a patient, allowing 
and assisting a patient to be a part of his treatment plan including pain management, and 
using touch for comfort and expression. Also included in the helping role is providing 
education and support to the fomilies, assisting patients in finding new opportunities and 
realizing when old ones are no longer available, and by teaching and mediating to assist 
in determining therapeutic goals and maintaining a healing relationship.
The Teaching-Toaching Function 
Nurses routinely prepare patients before and after procedures, provide patients 
with expectations as to what to expect during a hospitalization and what to expect during 
an illness, and provide families with correct information. The competencies that fall under 
this domain include determining a patient’s readiness to learn about his illness, being 
aware of the patient’s understanding of his illness, and then assisting the patient to a 
correct interpretation of his illness and of the procedures required. Assisting a patient to 
incorporate his illness into his lifestyle and coaching to allow shunned conditions to be 
accepted and understood are also part of this domain.
Administering and Monitoring Therapeutic Interventions and Regimens 
Many therapeutic interventions and regimens are complicated due to the 
technological advances that have occurred in the area of medicine. The quantity of 
medications that have become part of the pharmaceutical arsenal has grown
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tremendously. The knowledge required to safety administer these drugs, whether they are 
intravenous or another route, is immense. The competencies required for this domain are 
safety establishing and monitoring intravenous therapy and safety dispensing and 
monitoring medications. Preventing and battling the perils of immobility and designing a 
therapeutic program for wound management are also parts of this domain.
Monitoring and Ensuring the Oualitv of Health Care Practices 
Nurses are usually the first to identify and prevent errors. The competencies 
involved in this domain ensure patients receive safe and prompt medical treatment and 
includes omitting and adding orders as needed for patient safety.
Organizational and Woric-Role Competencies 
The competencies in this domain are related to the managerial and leadership roles 
and demands of the nurse in large organizations. These competencies involve managing a 
healing organization to satisfy the requirement and requests of diverse patients while 
managing serious personnel shortages and low retention rates.
Effective Management of Rapidtv Changing Situations 
Rapidly changing situations are a certainty in a hospital situation. The nurse that 
can react appropriately and r^ id ly  often provides successful intervention. Often the 
response is needed prior to arrival of the physician. The competencies identified in diis 
domain are the £q>propriate identification and management of emergency situations until a 
physician arrives.
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The Diagnostic and Patient-Monitoring Function 
This function has significantly become more involved as technology as evolved. It 
is in this domain Üiat die intuitive function of the expert nurse is very important Early 
detection of changes in the patient’s status allows for more positive outcomes. The 
competencies in this domain involve “early detection and documentation of significant 
changes in a patient’s condition” (Benner, 1984, p. ) and forecasting problems at an early 
stage. Being able to foresee difficulties and worsening conditions before definitive 
manifestations occur and anticipating and comprehending die course of an illness and the 
needs and responses of the patient related to the illness and treatment are also important 
competencies in this domain.
It is this domain, the diagnostic and monitoring function, that will be specifically 
addressed in diis stu<fy. The specific competency that will be measured is the nurse’s 
ability to detect and document significant changes in a patient’s condition. According to 
Benner, (1984), “these changes can readily be documented by means of measurable vital 
signs and relatively clear observational data” (p. 97). Documentation of cardiac rhythms 
is an example of “relatively clear observational data” (Benner, 1984, p.97) used by nurses 
in critical care to detect not only acute changes in the patient’s status such as seen in 
ventricular tachycardia or ventricular fibrillation, but also early changes in the patient’s 
condition. Early changes that can be detected durough cardiac rhyduns include electrolyte 
imbalances such as hypokalemia or hyperkalemia and certain drug toxicides such as 
digoxin or tricyclic antidepressants. A model depicting the variables used in diis stutty as 
related to Benner’s model of skill acquisition is presented in Figure I .
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Definitions
The following are definitions of key concepts used in this stucfy.
Critical Care Nurse fCCKl
The conceptual definition of a CCN is a nurse who works in a critical care unit. 
The operational definition of a CCN is a registered nurse widi a minimum of two years of 
experience in critical care nursing and who is ACLS-certified.
Intensive Care Unit Nurse fICU Nurse)
The conceptual definition of an ICU nurse is a nurse who works in an intensive 
care unit Patients in intensive care units are typically acutely ill with a variety of medical 
and surgical conditions such as respiratory feilure, gastrointestinal (GI) bleed, and acute 
cerebral vascular accidents (CVAs). The operational definition of an ICU nurse is a 
registered nurse who has worked in an intensive care unit for a minimum of two years and 
is ACLS-certified.
Coronarv Care Unit Nurse (CCU Nurse)
The conceptual definition of a CCU nurse is one who works in a coronary care 
unit CCU nurses care for patients with predominately cardiac issues such as acute 
myocardial infarctions (Mis) and cardiac surgery. The operational definition of a CCU 
nurse is a registered nurse who has worked in a coronary care unit for a minimum o f two 
years and is ACLS-certified.
Surgical Care Unit Nurse (SCU Nurse)
The conceptual definition of an SCU nurse is one who works in a surgical 
intermediate care unit Patients on an surgical care unit primarily suffer from a variety of
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medical and surgical states that do not require care in the ICU but are still acutely ill. The 
operational definition of an SCU nurse is a registered nurse who has woriced in a surgical 
care unit for at least two years and who also ACLS-certified.
Cardiac Intermediate Care Unit Nurse fCIMC Nurse)
A CIMC unit predominately cares for patients who are several days post open- 
heart surgery, post acute myocardial infarction, or who are being ruled out for an acute 
myocardial infarction. The conceptual definition of a CIMC nurse is one who works in a 
cardiac intermediate care unit. The operational definition is a registered nurse who has 
worked on a CIMC unit for at least two years and who is ACLS-certified.
Comoetencv
The conceptual definition of competence is “a principle of professional practice, 
identifying the ability of the provider to administer safe and reliable care on a consistent 
basis” (Miller-Keane, 1997, p.359). The operational definition of competency is defined 
as obtaining a score of at least 16 out of 20 on the cardiac rhythm strip test.
Assumptions
1. Critical care nurses who complete die demogr^hic questionnaire will do so honestly 
and accurately.
2. It takes approximately two years working in the same environment for a nurse to reach 
the competent level of skill acquisition.
3. The Cardiac Rhythm Strip test validfy measures nurse competency levels in reading 
cardiac rhythm strips.
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Research Questions 
The following research questions directed the sbufy:
1. To what extent are critical care nurses competent in interpreting cardiac rhythm strips?
2. What is the relationship between years of experience as a CCN and the scores obtained 
on die cardiac rhythm strip interpretation test?
3. What is the difference between nurses’ scores on the rhythm strip test of nurses 
woridng in an intensive care unit and of nurses woridng in a coronary care unit?
4. Which of the following five variables - gender, %e, nursing unit worked on, shift, 
years of nursing experience, and type of nursing education - correlate with passing scores 
on die cardiac rhythm strip interpretation test?
5. Which of die following five variables - years of cridcal care experience, length of time 
since last ACLS certification, number of times of ACLS certification, CCRN certification 
and whether CCRN certification is current - correlate widi passing scores on the rhydim 
strip test?
Rationale for Research Questions
Benner has stated diat most nurses progress to die competent level of skill 
acquisition and remain at that stage. The first research question will determine if 
experienced critical care nurses are at least at die competent level of skill acquisition 
when testing for a basic critical care skill. Years of experience is also a fector noted to 
reflect the stage of skill acquisition. With some nurses, die level of competency often 
increases with time up to a certain point and then begins to decline. This will be 
addressed by the second research question. Although unable to uncover documentation
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regarding this subject, coronary care unit (CCU) nurses are often said to concentrate 
mainly on the patient’s heart while intensive care unit (ICU) nurses concentrate on 
everything but the heart Therefore the third research question will address this 
preconception. Because of this perception, these were the only units tested. The fourth 
and fifth questions will determine wiiich variables obtained from the demographic 
information questionnaire are factors that correlate with passing scores on the rhythm 
strip test
Summary
This chapter discussed the conceptual framework of Benner’s model of skill 
acquisition. Also provided was a visual model of the framework as related to this study. 
The five research questions addressed in diis stucfy were presented as were the conceptual 
and operational definitions of key concepts and variables applied in the study. 
Assumptions related to the study were also provided.
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METHODS AND PROCEDURES 
Introduction
Patricia Benner’s model of skill acquisition indicates diat most nurses progress to 
die competent level of proficiency. This chapter will examine the methodology used in 
diis research study designed to determine if critical care nurses can accurately interpret 
cardiac rhythm strips. The research design, sample, setting, measurement methods and 
plan for data analysis, procedure, ethical considerations, mediodological limitations and 
methods to communicate findings are discussed.
Research Design
This study is based on a descriptive comparative design. Typically, descriptive 
statistics are used to organize and describe data. Descriptive statistics can also be used to 
describe the relationship between two or more variables through correlation. Nurses 
working on critical care units completed a demographic form and a test designed to 
measure knowledge on the identification of twenty different cardiac rhythms.
Sample and Setting
The target population o f diis stucty was critical care nurses. The convenience
sample included 99 out of 159 nurses working in four critical care units at a county
hospital in an urban city in die southwestern United States. This resulted in a sixty-two
28
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percent return rate. These nurses were ACLS-certified and had at least two years 
experience working on a critical care unit This testing occurred at a county hospital and 
involved four critical care units - the intensive care unit, coronary care unit, surgical care 
unit, and the cardiac intermediate care unit (CIMC). Data was collected at the hospital 
during the cardiac intermediate care unit’s session of competency testing. These sessions 
occurred during working shifts and each lasted one hour. There was a total of thirty two 
sessions which occurred over three weeks at various times of the day and night to allow 
all nurses to participate in the testing. All registered nurses were encouraged to 
participate. Testing occurred on die nurses’ unit Competency testing was conducted and 
monitored by die unit manager of CIMC and by the researcher.
Measurement Methods 
The demographic form used for this stutfy provided information regarding nurses’ 
gender, age, unit, shift, nursing education, ACLS information, CCRN certification 
information and years of nursing and critical care experience. A copy of die demogr^hic 
form is included in Appendix A. The test on cardiac rhyduns included twenty different 
rhyduns and a list of die names of the rhythm strip. The test involved matching the name 
of the rhythm with the rhythm. A copy of the test is shown in Appendix B. The test was 
be given to two cardiologists and a critical care instructor in order to assess content 
validity. Reliability was determined in a pilot survey by giving the test to ten critical care 
nurses at the county hospital. These nurses were chosen at random from the bum care unit 
and die trauma intensive care unit.
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The dependent variable is die score obtained from die competency test of cardiac 
riiythm strips. The level of measurement is at the ratio level but is more interval looking. 
The scores have a possible range of 0 to 20.
The ten independent variables included gender, age, the unit the nurse works on, 
nursing education, CCRN certification and whedier or not it is current, time since last 
ACLS certification and number of times certified, and die years of experience as a nurse 
and as a critical care nurse. The unit die nurse works on and gender are measured at the 
categorical level. Whether or not a nurse has ever been CCRN-certified and if 
certification is current are measured at die nominal level. The educational level is 
measured at the ordinal level while the years of experience as a nurse and as a critical care 
nurse, the number of times ACLS-certified and the time since last becoming ACLS- 
certified are measured at die interval level. A power analysis was conducted for each 
statistical analysis.
Data Analysis
Descriptive Statistics
Descriptive statistics were used to organize die data from the demographic form. 
This provides information as to the composition of each unit in terms of the 
characteristics of the nurses working on the unit 
Research Question 1
To what extent are critical care nurses competent in interpreting cardiac rhydim 
strips? This question was answered by reviewing the frequency data obtained from the 
test scores. A passing score was 16 or more correct answers out of twenty. This
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corresponds to an 80 percentile as a passing grade. The data indicated how many of the 
critical care nurses who took the test had a score of 80 percent or better.
Research Question 2
What is the relationship between years o f experience as a CCN and the scores 
obtained on the cardiac rhythm strip interpretation test? A Pearson product-moment 
correlation coefficient was used for this question. Both the dependent variable (the score 
on the test) and die independent variable (years of experience as a critical care nurse) are 
interval-looking data. A scatterplot was done in order to show that diere is a linear and 
not curvilinear relationship between the dependent and the independent variable. A linear 
relationship is an assumption that should be met in order to use the Pearson’s r. Again, 
the assumption that the subjects have been randomly sampled is not met as die sample is a 
convenience sample. Two assumptions to be met are that die variables are bivariate 
normal and that the scores are homoscedastic. The desired sample size of 159 would have 
been large enough to overcome the failure to meet diese assumptions. The sample size 
was 99. This was large enough to proceed with the analysis. The level of significance was 
set at p< .05. Unfortunately, the scatterplot showed that there was not a linear relationship 
between the score on die test and the years of experience (see Figure 2). Therefore, a chi- 
square was computed using die score on the rhydim strip test as die dependent variable. 
The independent variable was years of experience as a critical care nurse variable and was 
addressed as CCNs with ten years or less of critical care experience or more than ten 
years of experience. The level of significance was set at p < .05.
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Research Question 3
Is there a difference between nurses’ scores on die rhythm strip test of nurses 
woiidng in an intensive care unit and of nurses woridng in a coronary care unit? An 
independent r-test was used to answer this question. The dependent variable is die score 
received on the rhythm strip test. This resulted in interval looking data. The independent 
variable is the unit on which die nurse works. This was treated as nominal data. This met 
the requirement as to the level o f data to be used for r-tests. The assumption that die 
subjects are to be randomly sampled is not met since the subjects come from a 
convenience sample. The assumption of homogeneity of variance was met as the number 
of nurses from the ICU and the CCU was qiproximately die same.
Research Question 4
Which of the following six variables - gender, age, nursing unit woticed on, shift, 
years of nursing experience, and type of nursing education - correlate with passing scores 
on the cardiac tiiythm strip interpretation test? Individual correlations were computed 
with each variable and the score on the rhythm strip test. Then, a standard multiple 
regression analysis was used to answer diis research question. The dependent variable 
was the scores obtained on the rhythm strip exam while the independent variables was the 
nurses’ gender, shift, age, years of nursing experience and the type of nursing education. 
One of the assumptions for this statistical test is that the independent variables be either 
nominal, ordinal, interval or ratio level of measurement. This was met as the independent 
variables were all at the nominal level (through dummy coding) or at the interval level.
The dependent variable was at the interval or ratio level of measurement The scores were 
at the interval level as the range was between 0 to 20. Odier assumptions are that the
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variable exhibited multivariate normality and that die variables are linear. This was tested 
with a residual scatterplot. A sample size of at least 20 subjects for each predictor is 
recommended for standard multiple regression. In this research question, there are five 
variables. The sample size of 99 for this study was just under the minimum requirement 
of 100. Level of significance was set at .05. The scatterplot did not show a linear 
relationship between the dependent and independent variables therefore a chi-square was 
computed with each independent variable and the dependent variable. The level of 
significance was again set at < .05.
Research Question 5
Which of the following five variables - years of critical care experience, length of 
time since last ACLS certification, number of ACLS certifications obtained, CCRN 
certification and whether CCRN certification is current - correlate widi passing scores on 
the cardiac rhythm strip test? Correlations were computed with each variable and the 
score firom the rhythm strip test. A standard multiple regression analysis was performed 
following the individual correlations. The same assumptions apply as those discussed in 
question four. Again, a residual scatter plot was prepared to verify multivariate normality 
and linearity. As with the preceding research question, die scatterplot did not show a 
linear relationship between the independent and dependent variables. A chi-square 
analysis was then done using each independoit variable and die dependent variable. The 
level of significance was set at < .05.
Procedure
Data were collected during the CIMC’s session of competency testing which 
occurred during working hours. Each nurse took the test on his/her unit and was given
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one hour to complete the cardiac Aythm strip test Testing was monitored by the unit 
manager of CIMC and by the researcher.
The testing took place over a three-week period in order to allow all nurses on all 
shifts to participate. All nurses working on these units who are Advanced Cardiac Life 
Support-certified (ACLS) were eligible to complete die exam.
Each nurse was given a copy of die Consent to Participate letter at the time of the 
testing. This letter also was sent out to each nurse a week before testing begins. The 
purpose of the study was explained to each group. Each group was told that completing 
the demographic sheet implied consent. The testing area was monitored by the unit 
manager of the Cardiac Intermediate Care Unit and the researcher. Nurses were given one 
hour to complete the test Once completed, die test was given to the unit manager or the 
researcher to evaluate. After the nurse completed die demographic sheet, ±e evaluator 
entered die test score along with the number of each question missed at the bottom of the 
demographic sheet. All demographic sheets were then separated from the testing sheets at 
that time to ensure anonymity concerning all information on the demographic form and 
the test result The demographic sheets were collected by the researcher from the unit 
manager once all testing was completed.
Ethical Consideration
The sturty was addressed by die University of Nevada, Las Vegas (UNLV) 
nursing department for its ethical consideration. Approval was then obtained from die
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Human Rights Review Committee at UNLV and from the hospital’s Staff Development 
Department.
The names of nurses were not be included on the demographic form thereby 
providing anonymity. The demographic form was attached to the rhythm strips test. After 
the test was completed, it was scored and the score was placed at the bottom of the 
demographic form along with the number of each question missed. Then the demographic 
form was immediately separated from the testing sheet Completing the demographic 
form implied consent as indicated in the Consent to Participate letter that was given to 
each nurse at the beginning of each testing session.
The demographic sheets along with data obtained were stored at the researcher’s 
home. Access to the data was limited to the researcher, statistician and thesis committee.
Methodological Limitations
The results of diis study can not be generalized to other critical care nurses 
working in other hospitals. First, this stutty was conducted at one teaching county hospital 
and therefore cannot be generalized to any other type of hospital. Secondly, this hospital 
employs telemetry technicians who monitor cardiac rhythms in all four units and therefore 
cannot be generalized to hospitals which do not employ telemetry technicians.
Summary
This chuter discussed the research design, sample and setting that was used for 
this study. Also reviewed were the measurement methods, plan for data analysis, 
procedure, and ethical considerations. Possible mediodological limitations were also 
discussed in diis chapter.
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CHAPTERS 
DATA ANALYSIS 
Introduction
This chapter addresses the results of the research questions posed in chapter IV 
related to critical care nurses’ knowledge of cardiac rhythms. Ninety-nine critical care 
nurses participated in this study. Data from the demographic information sheet and test 
scores were analyzed using frequencies and measures of central tendency, Pearson 
product-moment correlation, two sample r-test, and standard multiple regression.
Characteristics of the Sample
Ninety-nine critical care nurses (N=99) with at least two years experience in 
critical care participated in this study. The sample consisted of a convenience sample 
from a county hospital. Eighty-nine (89.9%) of the nurses were female and 10 (10.1%) 
were male (see Table 1 ). There was a range in age from 26 to 60 years. The mean age 
was 42.8 years, while the mode age was 40.0 years. The largest group of nurses, (n=32), 
ranged in age between 39 to 44 years (see Table 1). Six of the nurses did not report their 
age. Twelve (12.1%) of the nurses had diploma degrees, 44 (44.4%) had an ADN, 41 
(41.4%) had their BSN, while 2 (2.0%) had a MS/MSN (see Table 1).
Thirty of the nurses (30.3%) worked in the intensive care unit (ICU), 27 (27.3%) 
worked in the coronary care unit (CCU), 17 (17.2%) worked in the surgical care unit
36
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(SCU) while 25 (25.3%) worked in the cardiac intermediate care unit (CIMC) (see Table 
2). Forty-seven nurses (47.5%) woriced on the 7A-7P shift, 29 (29.3%) worked on the 7P- 
7A shift, 12(12.1%) worked on the 3A-3P shift, and 11 (11.1%) worked on the 3P-3A 
shift (see Table 2).
The range in years of nursing experience was from 3 to 41 years with one nurse 
not reporting the number of years of experience. The mean number of years experience 
was 17.1 with the mode being 20.0 years. The largest group of nurses had 10 to 16 years 
of experience (28.5%), or 17 to 22 years of experience (28.6%) (see Table 3). Years of 
critical care experience ranged from 2 to 26, with a mean of 12.05 years and a mode of 
15.00 years. The largest group of nurses had 8 to 12 (29.2%) years of critical care 
experience (see Table 3).
All nurses (N=99) were ACLS-certified as required by the operational definition 
of a critical care nurse. The length of time since the last ACLS testing in relation to the 
cardiac rhythm strip testing ranged from 0 to 24 months. The largest group of nurses,
( 18.0%) had been certified between 19 and 24 months ago (see Table 4). There were 2 
nurses that did not report when their last ACLS certification occurred. The number of 
ACLS certifications ranged from 1 to 12 with 21 nurses not reporting the number of 
times certified. The largest group of nurses had been certified between 3 and 5 (28.2%) 
times (see Table 4). There were 19 nurses (19.2%) who had been CCRN-certified at one 
time. Seventy-six (76.8%) were not certified and 4 (4%) did not respond on the 
demographic questionnaire (see Table 5). Of the 19 nurses who had been CCRN- 
certified, 9 (9.1%) were still currently certified while 10 (90%) had allowed their 
certification to lapse (see Table 5).
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Research Questions
Research Question 1
To what extent are critical care nurses competent in interpreting cardiac rhythm
strips?
The acceptable level of competency score for the cardiac rhythm strips test was 
set at 80% or 16 correct items out of 20. The scores ranged from 35% to 100% correct 
The mean percentage correct was 90.7% while the mode was 100.00% (see Table 6).
The majority of nurses had scores Wtich ranged from 95% to 100% correct; 60.6% 
(n=60) obtained these scores. Eighty-five (85.9%) of the nurses received at least 80% as a 
score. This indicates that 85.9% of the nurses (n=85) were competent in interpreting the 
rhythm strips while 14.1% of the nurses (n-14) were not at the competent level.
Research Question 2
What is the relationship between years of experience as a CCN and scores 
obtained on the cardiac rhythm strip interpretation test?
A Pearson product-moment correlation coefficient was used to analyze the data 
for this question. The correlation coefficient was .274 (p = .006). The level of 
significance was set at 0.05. This result indicates there is a positive, yet weak in clinical 
significance, relationship between the number of years of experience as a CCN and 
scores obtained on the cardiac rhythm strip test (see Table 7). There was not a linear 
relationship between the number of years of experience as a CCN and the scores obtained 
on the cardiac rhythm strip test as shown in figure 2. Therefore, a chi-square was 
computed with years of experience as a CCN divided into nurses with ten or less years of 
experience and nurses with more than ten years of experience. The dependent variable
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was converted to an either pass or not pass result The level of significance was set at 
0.05. This resulted in an = 6.757, df = 1 and a p = .009 (see Table 15). This indicates
there was a significant relationship between nurses with more than ten years of critical 
care experience and whether or not the nurses obtained a passing score on the diythm 
strip test.
Research Question 3
Is there a difference between nurses’ scores on the rhythm strip test of nurses 
woddng in an intensive care unit and of nurses working in a coronary care unit?
An independent r-test was used to answer this question. The analysis indicated 
that there is no difference in the score between nurses working in an intensive care unit 
(n=30) and nurses working in a coronary care unit (n=27). The mean score of the ICU 
nurses was 90.33 with a standard deviation of 15.48, while the mean score of the CCU 
nurses was 93.89 with a standard deviation of 11.55. The Levene’s Test for Equality of 
Variance showed that the variance in scores between the two groups was not statistically 
different (F = 1.142, p = .290). Although CCU nurses did score, on average, 3.56 points 
higher than the ICU nurses, the 2-taiI level of significance was .334, and therefore did not 
meet decision criteria of .05. This indicates that there is no difference in scores on the 
rhythm strip test between ICU nurses and CCU nurses (see Table 8)..
Research Question 4
Which of the following six variables -gender, age, nursing unit worked on, shift, 
years of nursing experience and type of nursing education - correlate with passing scores 
on the cardiac rhythm strip interpretation test?
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A Pearson product-moment correlation was run with each variable as an 
independent variable with the cardiac rhythm strip score as the dependent variable. The 
correlation coefficients were as follows: gender (r = -. 121, p = .231 ), age (r = -.094, p = 
.368), nursing unit worked on (r = -. 116, p = .24), shift (r = .009, p = .92), years of 
nursing experience (r = . 146, p = . 14), and type of nursing education (r = . 171, p = .08). 
The level of significance was set at 0.05. These results indicate that none of the above 
independent variables have a significant relationship with the test scores obtained (see 
Table 9).
A simultaneous multiple regression (N=99) was computed using the above 
independent variables (Table 10). The only significant predictors of scores on the cardiac 
rhythm strip test was nursing experience (p = .040). The was .213 with an F of 2.192. 
This indicates that only 21.3% of the variance in scores correlate with these six variables.
A chi-square analysis was computed with each independent variable and whether 
or not the nurses passed or did not pass the rhythm strip test The results are age (X* = 
34.61, df = 32, p = .344), gender (X  ̂= 1.83, df = 1, p = 175), unit (X" = 3.17, df = 3, p = 
.365), shift (X  ̂= 3.43, df = 3, p = .328), years of nursing experience (X  ̂= 26.15, d f = 28, 
p = .564), and nursing education (X  ̂= 4.90, df = 3, p = .178). The results indicated no 
relationship between the independent variables and the dependent variable.
Research Question 5
Which of the following five variables - years of critical care experience, length of 
time since the last ACLS certification, number of times of ACLS certification, CCRN 
certification and whether CCRN certification is current - correlate with passing scores on 
the cardiac rhythm strip test?
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A Pearson product-moment correlation coefficient was computed using these five 
variables. The level of significance was set at 0.05. The following results were obtained: 
years of critical care experience (r = .274, p = .006), length of time since last ACLS 
certification (r = -.024, p = .81), number of times ACLS-certified (r = .224, p = .04), 
CCRN certification (r = .096, p = .35), and whether CCRN certification is current (r = 
.131, p= .21). The variables that correlate with higher scores are years of critical care 
experience and number of times of ACLS certification (see Table 11).
A simultaneous multiple regression analysis (N=71) was done using the above 
predictors (Table 12). None of the variables were significant (the level of significance 
was set at .05) in determining the scores on the cardiac diythm strip test The R“ was 
.213, with an F of 2.192.
The scatterplot for each independent variable and the dependent variable (pass or 
not pass) again did not show a linear relationship therefore a separate chi-square was 
computed for each independent variable and the dependent variable. The level of 
significance was set at .05. The results are as follows: years of critical care experience as 
either ten or less years or more than ten years (X  ̂= 6.57, df = 1, p = .009), length of time 
since last ACLS certification (X  ̂= 17.93, df = 21, p = .653), number of times ACLS- 
certified (X  ̂= 11.36, df= 10, p = .329), CCRN certification (X  ̂= 1.42, df = 1, p = .232), 
and whether CCRN is current (X  ̂= 1.64, df = 1, p = .20). Ten years or less and more 
than ten years were chosen as categories because some of the older studies indicated that 
some nurses’ level of expertise decreased after about eight years. This indicates that the 
only variable that correlates with passing scores is the years of critical care experience 
(see Table 15).
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Other Findings
The scores on the cardiac rhythm test of the associate degree nurses (n=44) and 
those of the nurses with bachelors degrees (m=41) were compared with a one sample t- 
test The mean score of the ADN nurses was 87.5 with a standard deviation of 18.31. The 
BSN nurses had a mean score of 93.9 with a standard deviation of 9.52. Using the 
Levene’s Test for Equality of Variance, the F score was 13.61 with a significant p at .000. 
This indicates that the variances of scores was unequal. Therefore, the Mest was 
calculated using an unequal variance formula. The 2-tailed significance was .045 with 
the level of significance set at .05. This indicates that there was a difference in scores 
between the ADN nurses and the ESN nurses with the ESN nurses having higher scores 
on the rhythm strip test On average the ESN nurses received 6.4 more points on the test 
Nurses with diploma degrees (ir=12) and MS/MSN degrees (n=2) were not compared due 
to the small sample size (see Table 13).
Analysis of items missed done by visualization of firequencies (See Table 14) of 
the rhythm strip test showed that “asystole” was the only item marked correctly by all 
nurses (N=99). The six most missed rhythms include paroxysmal atrial tachycardia 
(20.2%), accelerated junctional rhythm (18.18%), ventricular tachycardia (17.1%), 2“* 
degree AV block type I (17.17%), supraventricular tachycardia (16.1%), and atrial 
fibrillation (15.15%).
Each of the six rhythms were broken down by the nurses’ educational group. The 
first riiythm was paroxysmal atrial tachycardia (PAT). Fifteen percent of the incorrect 
answers were given by diploma nurses (n=3) fifty percent were obtain from ADN nurses 
(n-10), (50%) and the remaining thirty-five percent of the incorrect responses were by
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BSN nurses (n=7). Accelerated junctional Aythm was incorrect 61.1% of the time by 
ADN nurses (n=l 1), 16.6% of the time by diploma nurses (n=3) and 22.2% by BSN 
nurses (n=4). Ventricular tachycardia was the third most incorrectly identified Aythm. 
Seventeen pomt six percent of mcorrect responses were given by Aploma nurses (n=3), 
vAile 58.8% were given by ADN nurses (n=10) and 23.5% incorrect responses were from 
BSN nurses (n=4). The second degree heart block type I was wrong 64.7% of Ae time by 
ADN nurses (n=21) and 35.2% by BSN nurses (n=6) Supraventricular tachycarAa (SVT) 
was missed 25% of Ae time by Aploma nurses (n=4), 31.2% by ADN nurses (n=5) and 
43.7% by BSN nurses (n=7). The last Aythm looked at by educational group was atrial 
fibrillation. Sixty-six point six percent of Ae mcorrect answers were by ADN nurses 
(n=15) and 33.3% were given by BSN nurses (n=5). When looking at Ae six Aythms 
togeAer, a total of 103 responses were incorrect and were incorrect 12.6% of Ae time by 
Aploma nurses, 56.4% by ADN nurses and 32% by BSN nurses.
Summary of Results 
A convemence sample of mnety-nme critical care nurses firom ICU, CCU, 
surgical care umts, and carAac mterme Aate care units was used to determme critical 
care nurses’ knowledge of carAac Aythm strips. There were 89 females and 10 males m 
Ae sample. Ages ranged firom 26 to 60 wiA Ae mean age bemg 42.8. The majority of 
nurses (n=85) had eiAer an ADN or BSN degree. The nurses worked on one of four 
shifts; Ae majority (47.5%) woAed Ae 7a-7p shift. The years of nursing experience 
ranged firom three to forty-one years, wiA a mean of 17.11 years. The years o f critical 
care experience ranged from two to twenty-six years, wiA a mean of 12.05 years. All
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nurses had at least two years o f critical care experience and were ACLS-certified. The 
number of times of being ACLS-certified ranged from one to twelve times. Nineteen 
nurses had been CCRN-certified at one time wiA nine currently havmg Aeir CCRN 
certification. The range in correct percentage of scores on Ae rhythm strip test was 35% 
to 100% wiA a mean of 90.7% and a mode of 100%.
The passmg score on Ae test was set at 80% wiA 85.9%(n=85) of Ae nurses 
achieving 80% or above on Ae test This mAcates that 14. l%(n=14) of Ae critical care 
nurses Ad not achieve Ae set level of competency.
There was a statistically significant relationship between years of experience as a 
CCN and Ae scores obtained on Ae carAac Aythm strip mterpretation test A Pearson 
product-moment correlation coefficient mAcated that Aere was a positive correlation 
between Ae number of years o f experience as a CCN and Ae scores on Ae carAac 
rhythm test, (r=.274, pp=.006).
There was no Afference m Aythm strip scores between nurses working Ae ICU 
and nurses working m Ae CCU. This was determined wiA an mdependent r-test,
(P=-334).
A simultaneous multiple regression analysis was done correlatmg Ae scores on 
Ae Aythm strip test wiA gender, age, nursmg unit woAed on, shift, years of nursmg 
experience, and type of nursmg education. Years of experience (p = .040) correlated wiA 
passmg scores on Ae test (R  ̂= .213). A chi-square analysis was computed wiA each 
variable and Ae pass or not pass variable. Again, none of Ae variables correlated wiA 
passmg Ae Aythm strip test
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Correlations between Ae scores on Ae Aythm test were computed wiA Ae years 
of critical care experience, time since last ACLS certification, times ACLS-ceAfied, 
CCRN ceAfication and if Ae nurse was currently CCRN-ceAfied by using a 
simultaneous multiple regression analysis. None of Ae independent variables correlated 
significantly wiA passmg scores. (R  ̂= .056). These five variables, Aen accounted for 
only approximately five percent of Ae variance in scores. A chi-square was computed 
wiA each mdependent variable and Ae dependent variable. Only years of critical care 
experience - ten or less years of critical care experience or more Aan ten years of 
experience - found a significant correlation (p = .009).
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DISCUSSION AND SUMMARY 
Introduction
This chapter will Ascuss Ae results of Ae study m terms of Ae problem and 
purpose considered in earlier chapters. The results will also be examined in relation to 
Ae literature review and Patricia Benner’s conceptual framework. Implications of Ae 
results will be addressed as will be limitations of Ae study. Areas of furAer research are 
reconunended.
Sununaiy of AeSAdy 
The problem of this study was to determme if competency testing of critical care 
nurses m Ae area of carAac Aythm interpretation is necessary if Aey are ACLS- 
ceAfred. The purpose was to determine wheAer nurses workmg on a critical care unit 
are competent in interpreting carAac Aythms. This study also addressed variables related 
to Ae competency level of critical care nurses. The convemence sample included 99 
nurses working m four critical care units at a county hospital m an uAan city m Ae 
souAwestem Umted States. All nurses included m Ae study had at least two years 
experience working on a critical care unit and all were ACLS-certified. The results 
mAcate that 14.1% of Ae nurses Ad not pass Ae carAac rhythm strip test wiA at least an 
80% or 16 out of 20 rhythms correct There was a positive correlation between Ae years 
of experience as a CCN and Ae scores obtained on Ae test The differences m scores of
46
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Ae ICU nurses and Ae CCU nurses were not significant When using gender, shift, age, 
years of nursmg experience and type of nursmg education, Ae variables that Ad 
correlate wiA passmg scores were gender and years of nursing experience. When using 
lengA of time smce Ae last ACLS certification, number of ACLS certifications obtained, 
bemg CCRN certified m Ae past and wheAer Ae certification was current and Ae years 
of critical care experience, none of Ae variables correlated wiA passmg test scores. 
AdAtional findings mAcated that BSN nurses Ad significantly better on Ae test than 
ADN nurses.
This study was directed by Patricia Benner’s Aeory of skill acqmsition. 
The Aeory of skill acqmsition consists of five different levels of proficiency - Ae novice, 
advanced beginner, competent, proficient, and Ae expert (Benner, 1996). This study 
mvolves determining Ae extent of competency of critical care nurses in interpretmg 
carAac rhythm strips. Patricia Benner mAcates that nurses usually require two to three 
years of experience to arrive at Ae competent level of skill acquisition. This sAdy, 
Aerefore, exammed Ae level of knowledge of critical care nurses having a minimum of 
two years of experience and who were also ACLS-certified.
Discussion of Fmdings
Levels of Comnetencv
The first research question asked to what extent are critical care nurses at Ae 
competent level Wien mterpreting carAac Aythm strips. Only 85.9% (N=99) of Ae 
nurses achieved a passing score of 80%. The percentage of nurses Wio obtained 100% on 
Ae test was 58.6% (N=99). Henry (1991) stuAed not only Ae recognition of ventricular
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tachycarAa and atrial flutter, but also Ae treatment of Ae same rhythms. She found that 
Ae mean score for recognition and treatment of ventricular tachycarAa was 38% while 
Ae mean score for atrial flutter was 52%. Ventricular tachycarAa was considered a high 
acuity situation while atrial flutter a low acuity situation. These figures are similar to Ae 
results of Bums, Bums, and Shively’s (1996) study. They stuAed critical care nurses’ 
knowledge o f pulmonary artery caAeters and found that even Aough Ae use of PA 
caAeters is routine, Ae percent of correct answers was 56.8. Interpreting carAac rhythms 
m critical care is also a routine and basic function of critical care nurses.
These results mAcate that it may be necessary to provide frequent inservices 
during Ae year as refreshers for critical care nurses not only in Ae interpretation of 
carAac Aythms but also in oAer areas that are routine such as Ae use of PA caAeters. 
These results also bring up questions of what to do wiA nurses who cannot perform at an 
acceptable level. Should nurses be required to take classes on Aeir own time to upgrade 
Aeir skills? How much time must be given to such nurses to improve Aeir knowledge? If 
Aey are unable to show improvement, what should be done? How are nurses who are not 
at Ae competent level of skill acqmsAon after two years of experience, as defined by 
Patricia Benner, to be dealt wdA? Should Aey be fired or transferred to noncritical care 
units? Will Ae results have an impact on Aeir salary? These are questions that need to be 
answered when competency testing is implemented.
There are some who believe that competence is not Ae same as performance and 
that “emphasis should be placed upon performance m Ae real-life clinical setting raAer 
than competence” (While, 1994, p. 525). While (1994), wAen reviewing literature 
concerning competence and performance, inAcated that MeAey (1984) stated
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“competence is what a person knows and can do under ideal circumstance, that is, 
potential; while performance is actual situated behavior, that is, what is actually done in 
Ae real-life context” (p. 527). While also states that McGaghie (1991) suggested that 
“most professional competence assessments are concerned wiA Ae potential for 
effective and safe practice in a narrow range of clinical situations. However, practice in 
real life occurs m complicated and challenging situations.” (p. 527). Therefore it may be 
enough to know which nurses are able to function at Ae higher levels of competency and 
which cannot This information can be used in schedulmg. Makmg sure that at least one 
nurse able to interpret carAac rhythms correctly is on each shift would allow Ae nurses 
who caimot to have a resource person and a mentor.
The second research question examined Ae relationship between years of 
experience as a CCN and Ae scores obtained on Ae carAac Aythms strip interpretation 
test The results mAcated a positive relationship between years of experience as a CCN 
and Ae scores obtained on Ae Aythm strip test These results do not concur wiA Aose of 
VeAonick, Nichols, Glor, and McCaxAy (1968) or of Davis (1972). They do, however, 
compare wiA Ae results of Scheetz (1989) that detemuned experience was important in 
acquiring skills. Her sActy showed that baccalaureate nursmg students had a higher level 
of skill acquisition at Ae end of a summer working m a preceptorship model than Aose 
who worked as nursmg assistants. Henry’s stutty (1991) also found that experienced 
critical care nurses cured more atrial flutter than Ad mexperienced nurses \Aen 
presented wiA Ae Aythm and asked for Ae appropriate treatment Patricia Benner’s 
model of skill acqmsition inAcates that experience is necessary to progress through Ae 
five levels of proficiency m nursing.
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Variables Affecting Competency
Research question number three asks if Aere is a Afference between Ae scores 
on Ae Aythm strip test of nurses woridng in an intensive care unit and of Aose working 
in a coronary care unit. While unable to find stuAes regarAng this issue, Ae perception 
that CCU nurses concentrate on Ae patient’s heart while ICU nurses concentrate on 
everything but Ae heart is often voiced. The sample size, m this study, of CCU (N=27) 
and ICU (N=30) nurses was fairly comparable. Taking Ae carAac Aythm strip test was 
not mandatory for eiAer group. The results may be qmte Afferent if all nurses were 
required to paAcipate m Ae testing. Many of Ae nurses who felt Aey would do poorly 
on Ae test Ad not volunteer to paAcipate.
The fourA question asked which of Ae following six variables—gender, age, 
nursmg umt woAed on, shift, years of nursmg experience, and type of nursmg education- 
-correlated wiA passmg scores on Ae carAac Aythm strip test. Gender (male n=10; 
female n=89) and years of nursing experience were Ae only variables that were 
significant m achieving higher scores on Ae test Again, this shows that experience is 
needed m skill acqmsition as mAcated by Patricia Benner’s model of skill acqmsition.
The last queAon examined Ae correlation between lengA of time smce Ae last 
ACLS certification, number of ACLS ceAfications, past CCRN ceAfication, current 
CCRN ceAfication and years of critical care experience and Ae passmg scores on Ae 
Aythm strip test When usmg all Ae variables, none correlated wiA passmg scores. 
Pamcia Benner’s model of skill acqmsition mAcates that experience is needed to 
progress through Ae various proficiency levels. Henry (1991) found Aat critical care 
experience accounted for only three percent of Ae variance when sActying patient acmty.
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critical care experience and ACLS certification on scores in treating ventricular 
tachycarAa or atrial flutter. She also found that ACLS-certified nurses obtained higher 
scores than Aose who were not ACLS-certified. All nurses in this study were ACLS- 
certified.
Conclusions
The following conclusions were obtained from this study.
1. Only 85.9% of Ae nurses working on critical care units are able to accurately 
interpret carAac rhythms 80% of Ae time.
2. Fifry-eight per cent of Ae nurses are able to accurately interpret carAac Aythms 
100% of Ae time.
3. The more years of experience as a critical care nurse, Ae better one is able to 
interpret carAac rhythms strips.
4. There is no Afference m knowledge m identifÿmg carAac Aythms between ICU and 
CCU nurses.
Implications for Nursmg 
Results of this stucfy as well as oAer sAAes Ascussed m Ae literature review, 
mdicate that leammg is a continual process that is not complete at Ae end of a critical 
care class or after two years of experience. Bemg ACLS-certified does not necessarily 
mAcate that one is proficient in treating lethal Aythms. In order to properly treat a 
Aythm, one must be able to correctly mterpret it It may be necessary to provide more 
frequent reviews wiA testing of carAac Aythms for nurses m order to ensure that 
patients are being properly momtored and treated.
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The use of monitor technicians at Ae sAdy’s hospital setting may have 
contributed to Ae test scores. Often, nurses rely on Ae interpretation of Ae monitor 
technicians and do not verify or question Ae interpretation given. If Ae skill is not used, 
it will be lost. It would be interestmg to replicate this study in a hospital that does not 
utilize monitor technicians. It is in Aese hospitals that identifying carAac rhythms is Ae 
nurses’ responsibility.
This sAdy mAcates that it might benefit nurses who are at Ae advanced beginner 
level to be assigned wiA a nurse who is at least at Ae competent level m interpreting 
carAac rhythms.
For recruitment purposes, if possAle, BSN nurses who are CCRN-certified would 
be valuable assets to Ae critical care units as, m this sAdy, Aey achieved higher scores 
on Ae Aythm strip test
Limitations of Ae Study
There are several limitations to this sAcfy. First, Ae sample size was small 
(N=99). This could have affected Ae results of Ae study. AnoAer Actor possAly 
affecting Ae results is Ae fact that only Ae nurses m Ae CIMC were required to take Ae 
carAac rhythm strip test Therefore, Ae nurses taking Ae test m Ae oAer three units 
were generally Aose vAo believed Aey would score well on Ae test Some nurses stated 
Aey Ad not expect to do well so Aey would not take Ae test The environment at times 
may not have been conducive to testing. Several of Ae nurses were momtoring extremely 
critically ill patients. These nurses took Ae test m Ae patients’ rooms m order to remain 
close to Ae patients in case of emergency.
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A major limitation to this stiufy is that Ae competency level for Ae test was 
aAitrarily set at 80%. This may not m reality attest to wheAer or not a nurse is at Ae 
competent stage wdien interpreting carAac rhythms. When taking ACLS, nurses are 
required to attain at least 85% on Ae Aythm strip exam. If this had been Ae minimum 
score used as Ae cut off for bemg considered at least at Ae competent level, Ae number 
of nurses (N=99) achieving Ae competent level would have decreased from 85 to 78 or 
78.8%. Just over three-fourths of Ae nurses were at Ae competent level of skill 
acquisition.
Nurses at times float between Ae ICU and Ae CCU. This component was not 
adAessed w4ien comparmg Ae ICU and CCU nurses’ Aythm strip scores. The cross over 
between Ae two units may have affected Ae scores on Ae test.
Critical care nurses prior to attending an ACLS class m general review Ae 
information Aat will be tested. This mcludes Ae algorithms for treated various carAac 
rhythms and Ae rhythms Aemselves. Obtaining passmg scores during ACLS is Aerefore 
Ae general rule when attending Ae class. The critical care nurses m this sAcfy Ad not 
receive Ae benefit of reviewmg cardiac Aythms because Ae nurses were aware Aat this 
test was voluntary and would not affect Aeir employment regarAess of Ae score 
obtained. Does this mAcate that wiAout a review many nurses are unable to mterpret 
carAac Aythms at a level necessary for Ae safety of critical care patients?
This study can only be generalized to Ae sample used and should not be applied 
to any oAer group.
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Recommendations for Further Studies
Further stuAes should include a larger sample size wiA all nurses m Ae critical 
care areas required to participate in competency testing to better assess Ae need for 
competency testing. Again, carAac Aythm interpretation is a basic function of CCNs. 
Correct mterpretation should be as close to 100% as possible for Ae safety of Ae 
patients. The effect of short inservices on carAac rhythms throughout Ae year may or 
may not improve Ae test scores. If so, perhaps frequent mandatory inservices may be 
needed raAer than yearly testing to mcrease nurses’ knowledge of Aythms. SmAes on 
Ae effect of frequent inservices on Ae level of knowledge would be an effective way to 
momtor knowledge acqmsition.
ProviAng a controlled environment Miere nurses are able to take Ae Aythm test 
wiAout wonymg about Aeir critically ill patients may alter Ae score results by allowing 
Aem to fully concentrate on Ae test The testmg environment could have contaminated 
Ae data.
It may be possible that nurses who are CCRN-certified are m Ae proficient or 
expert category of competence. Including Ae treatment of partcular rhythms along wiA 
requiring Ae identification of Ae Aythms m Ae testing may assist m Afferentiatmg 
furAer between Ae levels of competency.
Studying a group of CCN who does not have Ae benefit of momtor technicians to 
determine if Aey have an mcreased knowledge of carAac rhythms may also provide 
furAer information regarding competency levels of nurses. Nurses workmg on Aese units 
must interpret all Ae Aythms wiAout Ae assistance of a momtor technician and 
Aerefore may have more experience m domg so.
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The “pass” criteria set at eighty per cent should be reviewed. Certain strips (such 
as Ae lethal rhythms) should be identified as being essential m proviAng a correct 
response m order to be considered competent
Knowledge of Ae correct treatment of Ae lethal and non-lethal rhythms was not 
assessed. Henry Ad stucfy Ae competency of CCNs m recognizing and treating 
ventricular tachycarAa and atrial flutter and found that nurses wiA more experience were 
better able to recognize and treat Aese Aythms. FurAer stuAes should be done on CCNs’ 
knowledge concerning not only Ae recognition but also Ae treatment of all Ae major 
rhythms that require prompt action.
Skill acqmsition mcreases when nurses seek furAer education (Davis, 1972,
1974). SAAes mvestigating Ae relationship between years of experience, amount of 
education m Ae way of inservices or CEUs, and knowledge level of critical care nurses 
would help determine wheAer years of experience alone is enough to furAer Ae level of 
skill acqmsition.
Summary
White (1990), when president of Ae American Association of Critical-Care 
Nurses (AACN) stated that “Some claim that if it is knowledge or expertise that is 
valued, ceAfication may be a relevant requirement because knowledge is measured. But 
if it is competence or adherence to standards that is truly valued, Aen certification does 
not serve Ae purpose of consumer protection because it does not measure Aese qualities” 
(p. 24A-25A). The bottom line for measuring competence is to protect Ae consumer. 
Patricia Benner (1992) states “Once Ae performer [beginning nurse practitioner] gains
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expertise through experience, her actions become much more situationally determined 
and, Aerefore, much less formalizable.... To overestimate Ae power of competency- 
based testmg will cause an undesirable reductionism m nursmg” (p. 309). As Benner 
(1992) states “Competency-based testing seems limited to Ae less situational, less 
mteractional areas of patient care where Ae behavior can be well defined and patient and 
nurse variation do not alter Ae performance criteria” (p. 309). CarAac rhythm strip 
interpretation is one of Aose activities performed by critical care nurses that does not 
vary between patient anAor nurse. The ability to interpret carAac Aythms, Aerefore, can 
be considered one of Ae areas that may be accurately assessed as a competency. The 
requirement by JCAHO to provide proof of competency requires furAer examination 
mcluding specific areas that can be appropriately assessed.
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Table 1
Frequencies of Gender. Aee. and Nursing Education (N = 99)
Variable Frequency Percent
Gender
Female 89 89.9
Male 10 10.1
Age
26-32 9 9.7
33-38 15 16.1
39-44 32 34.4 Mean Age - 42.8
45-50 22 23.7 Stand. Dev.- 7.58
51-56 12 12.9 Mode Age - 40.0
58-60
Missing
3
6
3.2
Nursing Education
Diploma 12 12.1
ADN 44 44.4
BSN 41 41.4
MS/MSN 2 2.0
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Table 2
Frequencies of Unit and Shift (N=991
Variable Frequency Percent
Unit
ICU 30 30.3
ecu 27 27.3
SCU 17 17.2
CIMC 25 25.3
Shift
7A-7P 47 47.5
7P-7A 29 29.3
3A-3P 12 12.1
3P-3A 11 111
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Tables
Frequencies of Years of Nursing Experience and Critical Care Experience (N=99)
Variable Frequency Percent Central Tendency
Years of Nursing 
Exoerience
3 - 9 18 18.4
10-16 28 28.5 Mean - 17.11
17-22 28 28.6 Stand. Dev.- 8.38
23-30 19 19.4 Mode - 20.00
31-41 5 5.1
Missing 1
Years of Critical 
Care Experience
2 - 7 25 25.3
8-12 29 29.2 Mean - 12.05
13-17 22 22.3 Stand. Dev. - 6.45
18-23 18 18.1 Mode- 15.00
24-26 5 5.1
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Table 4
Frequencies of Last ACLS Certification and Number of ACLS Certifications (N=991
Variable Frequency Percent Valid Percent
Months Since Last 
ACLS
0 - 6  months 52 53.6 53.6
7-12 months 10 10.3 10.3 Mean - 9.97
13-18 months 17 17.4 17.4
19-24 months 18 18.0 18.5
Missing 2 2.0
Number of ACLS 
Certifications
1-2 19 19.2 24.3
3-5 28 28.2 35.9 Mean - 4.51
6 -7 22 22.3 28.2
8-12 9 9.1 11.6
Missing 21 21.2
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Table 5
Frequencies of CCRN Certification and Current CCRN Certification fN=99)
Variable Frequency Percent Valid Percent
CCRN Certification
Yes 19 19.2 20.0
No 76 76.8 80.0
Missing 4 4.0 4.0
CCRN Current
Yes 9 9.1 9.8
No 10 90.0
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
67
Table 6
Frequencies of Scores on the Cardiac Rhythm Strip Test and Pass/Fail Status
Variable Frequency Percent Central Tendency
Score
95- 100 60 60.6
80- 90 25 25.3 Mean - 90.70
70- 75 3 3.0 Stand. Dev.- 14.69
60- 65 6 6.0 Mode - 100.00
35- 55 5 5.1
Pass/Fail Status
Pass 85 85.9
Fail 14 14.1
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Table 7
Pearson Correlation o f Critical Care Experience and Cardiac Rhvthm Test Scores (N=99)
Cardiac Rhythm Test Score
Critical Care Experience .274*
*p = .006 (Note. Significant at the 0.05 level, 2-tailed).
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Table 8
t-Test Results of Cardiac Rhvthm Test Scores Between ICU and CCU Nurses fN=S7)
Score No. of Cases Mean SD SE of Mean
Unit
ICU 30 90.33 15.48 2.83
CCU 27 93.89 11.55 2.22
Variance t-value df 2-Tail Significance
Equal -.974 55 .334
Note. F = 1.142, p = .29.
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Table 9
Pearson Correlation of Gender. Aee. Nursing Unit. Shift Years of Nursing Experience 
and Type ofNursing Education and Rhvthm Strip Test Scores Using All Cases fN=99)
Cardiac Rhythm Test Score
r P
Gender -.121 .231
Age -.094 .368
Nursing Unit -.116 .24
Shift .009 .92
Years ofNursing Experience .146 .14
Type ofNursing Education .171 .08
Level of Significance set at the 0.05 level.
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Table 10
Simultaneous Multiple Regression Analysis of Gender. Shift. Age. Unit Years of 
Nursing Experience, and Nursing Education and Rhvthm Strip Test Scores Using All 
Cases fN=99)
Unstandardized
Coefficients
Standardized
Coefficients
B Std. Error Beta t Sig.
Gender -9.363 5.003 -.195 -1.872 .064
7p-7a 3.758 3.566 .114 1.054 .295
3a-3p 4.521 5.299 .094 .853 .396
3p-3a -8.677 5.114 -.188 -1.697 .096
Age -.487 .302 -.247 -1.614 .110
Nursing Experience .546 .262 .310 2.080 .040
Associate Degree • -3.642 5.029 -.121 -.724 .471
BSN 2.368 5.281 .078 .448 .655
MS/MSN 9.956 11.116 .097 .896 .373
Unit -2.343 1.405 -.186 -1.667 .099
Note. R- = .213. F = 2.192, p. = .05. 
Note. 7a-7p shift was used as base.
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Table 11
Pearson Correlation of Years of Critical Care Experience. Time Since Last ACLS 
Certification. Number of Times ACLS-Certified. CCRN Certification, and Current 
CCRN Certification and Cardiac Rhvthm Test Scores rN=7n
Cardiac Rhythm Test Score
r P
Years of Critical Care Experience .274 006*
Time Since Last ACLS Certification -.024 .81
Number of ACLS Certifications .224 .04*
CCRN Certification in Past .096 .35
CCRN Certification Current .131 .21
Level of Significance set at the 0.05 level. 
* = Significant
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Table 12
Simultaneous Multiple Regression Analysis of Critical Care Experience. CCRN 
Certification. Current CCRN. Time Since Last ACLS Certification, and Number of 
Times ACLS Certified with Cardiac Rhvthm Test Scores (N=71)
Unstandardized
Coefficients
Standardized
Coefficients
B Std. Error Beta t Sig.
Critical Care Experience 337 .444 .150 .759 .451
ACLS Certification 9.151 .236 .048 .388 699
Times ACLS-Certified .229 1.061 .038 .215 .830
CCRN Certification -3.992 6.452 -.112 -619 .538
Current CCRN 7.187 8.233 .165 .873 .386
Note. R  ̂= .056, F = .773, p = .05.
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Table 13
f-Test Results of Cardiac Rhvthm Test Scores Between Associate Degree Nurses and 
Bachelor Degree Nurses fN=85)
Score No. of Cases Mean SD SE of Mean
Nursing Education
ADN 44 87.50 18.31 2.761
BSN 41 93.90 9.52 1.487
Variance f-value df 2-Tail Significance
Unequal -2.04 65.62 .045
Note. F = 13.617, p =.000
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Table 14
Frequencies of Cardiac Rhythms Incorrect on Rhythms Strip Test (14=20)
Rhythm Frequency Percentage
Missed
Asystole 0 0%
Ventricular Fibrillation 1 1.01%
Sinus Bradycardia 2 2.02%
Atrial Flutter 4 4.04%
Idioventricular Rhythm 5 5.05%
Sinus Tachycardia 6 6.06%
Sinus with Unifocal PVC 6 6.06%
Sinus with Multifocal PVCs 6 6.06%
Torsades de Pointe 6 6.06%
Normal Sinus Rhythm 7 7.07%
3"* Degree Heart Block 7 7.07%
Sinus with PAC 9 9.09%
Sinus with l“ Degree Block 11 11.11%
2“  ̂Heart Degree Block - Type I 12 12.12%
Atrial Fibrillation 15 15.15%
Supraventricular Tachycardia 16 16.16%
2“* Heart Degree Block - Type H 17 17.17%
Ventricular Tachycardia 17 17.17%
Accelerated Junctional Rhythm 18 18.18%
ParojQrsmal Atrial Tachycardia 20 20.20%
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Table 15
Chi-square Results of Pass/Fail and Years of Critical Care Experience fN=99)
Variable Not Pass Pass Row Total
10 Years or Less 11 35 46
Experience 23.9% 76.1% 100%
More than 10 3 50 53
Years Experience 5.7% 94.3% 100%
Column Total 14 85 99
14.1% 85.9% 100%
Note. X^= 6.757, df = 1, p = .009.
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Evaluating CCN’s Level o f Skill Acquisition in 
Interpreting Rhythm Strips Using Pat Benner’s 
Model of Skill Acquisition
Begmne
AdvancedNovice Competent Proficient
0 Rhythm Strip Test Scores | 16 20
CCRN
A
CO OO
Figure 1 Variables Affecting CCN’s Level of Skill Acquisition in 
Interpreting Rhythm Strips Using Pat Benner’s Model of 
Skill Acquisition.
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Figure 2 Score vs. Critical Care Experience
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Figure 3 Simultaneous Multiple Regression of Gender, Age, 
Nursing Unit Worked On, Shift, Years ofNursing Experience, and 
Type ofNursing Experience vs. Rhythm Strip Scores
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Figure 4 Simultaneous Multiple Regression of Years of Critical Care 
Experience, Length of Time Since Last ACLS Certification, Number of Times of 
ACLS Certification, CCRN Certification and Whether CCRN Certification is 
Current vs. Rhythm Strip Scores
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DEMOGRAPHIC INFORMATION
GENDER 
□Female □ Male
UNIT
□ Intensive Care Unit □ Surgical Care Unit
□ Coronary Care Unit □ Cardiac Intermediate Care Unit
SHIFT
□ 7A-7P □ 3A-3P
□ 7P-7A □ 3P-3A
NURSING EDUCATION (Circle All That Apply)
□ Diploma □ BSN
□ Associate Degree G MS/MSN
ACLS certification
□ Date of last certification_______
0 How many times have you been certified?
CCRN certification 
□ Yes GNo Current? Yes No
Age(yr.) _____
Nursing Experience (yr.)
Critical Care Experience(yr.)
How long ago did you attend your critical care class?
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N.AME & LTsTT;
UNIVERSITY MEDICAL CENTER 
COMPETENCY TESTING  
CARDIAC RHYTHM
SCOEŒ:
DIRECTION Identify- the follow-ing rhvthm strips by placing the corresponding letter 
next to the numbered rhvthm strip in the space provided.
3.
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UNIVERSITY MEDICAL CENTER 
CARDIAC RHYTHMS
A. Sinus Bradycardia
B. Atrial Fibrillation
C. Sinus Rhythm with 1  ̂Degree AV Block
D. Ventricular Tachycardia
E. Asystole
P. Normal Sinus Rhythm
G. Idioventricular Rhythm
H. 2™* Degree AV Block Mobitz Type I - Wenckebach
I. Atrial Flutter
J. Supraventricular Tachycardia
K. Ventricular Fibrillation
L. Sinus Tachycardia with PVCs
M. Sinus Tachycardia
N. Accelerated Junctional Rhythm
O. Sinus Rhythm with Multifocal PVCs
P. 2*”̂ Degree AV Block Mobitz Type H
Q. PAT - Paroxysmal Atrial Tachycardia
R. Sinus Rhythm with PVC
S. 3"̂  Degree AV Block - Complete Heart Block
T. Torsades De Pointe
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DATE: May 20, 1998
TO : Marlene Riley
M/S 3018 (NOR) 
r—FROM: . Dr. William E. Schulze, Director
Tp'office of Sponsored Programs (X13S7)
RE: Status of Human Subject Protocol Entitled:
"Critical Cêure Nurses' Knowledge of Cardiac Rhythm
Strips"
OSP #501s0S98-03Se
The protocol for the project referenced above has been 
reviewed by the Office of Sponsored Progrsuns and it has been 
determined that it meets the criteria for exemption from 
full review by the DNLV human subjects Institutional Review 
Board. This protocol is approved for a period of one year 
from the date of this notification suid work on the project 
may proceed.
Should the use of human subjects described in this protocol 
continue beyond a year from the date of this notification, 
it will be necessary to request an extension.
If you have any (questions regarding this information, please 
contact Marsha Green in the Office of Sponsored Programs at 
895-1357.
cc: S. Kowalski (NDR-3018)
OSP File
Office of Sponsored Programs 
4505 Maryland Parkway • Box 451037 • Las Vegas, Nevada 89154-1037 
(702) 895-1357 • FAX (702) 895-4242
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8072 Maiting^e Lane '^â
Las Vegas, Nv. 89123 
(702)361-1629
QrV
April 30. 1998
Mardic Marrett, R.N.. Senior Administrator Patient Services 
University Medical Center 
1800 West Charleston Blvd.
Las Vegas, NV. 89123
Dear Ms. Marrett,
I am the charge nurse on the Cardiac Intermediate Care Unit at the University 
Medical Center. I am presently in Ae University of Nevada, Las Vegas’ nursing master’s 
imrgram and am woridng on my thesis. M y thesis concerns t k  competemty level of 
critical care nurses in interpreting cardiac arrhythmias. Data would be collected during 
competency testing and would entail nurses firom ICU, CCU, SCU, and CIMC 
completing a demographic information sheet (which I have attached) and obtaining the 
score 6om the cardiac ritythm strip test Consent from the nurses would be implied by 
completing Ae demographic sheet If a nurse completes the demographic sheet she/he 
will place it m an envelope and seal it thereby ensuring anoitymity. The unit manager 
would then enter Ae test score on Ae envelope. The unit managers of the above units 
have agreed to allow me to collect this data. I would like permission from you to obtain 
this data wiAout going throu^ Ae Human R i^ ts Subject Committee at University 
Medical Center. Thank you for your support
Sincerely,
Marlene Riley, RN., B.S.N., CCRN
I, 0 .  A o L ^ i j ( T give Marlene Riley, R.N., B.S.N.. CCRN
consent to obtain the above d^during UK next competency tostii% at University 
Medical Center. Date ^  . .
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Marlene Riley, R.N., B SN.
8072 Martingale Lane 
Las Vegas, Nv. 89123 
(702)361-1629
May 11, 1998
Dear Critical Care Managers,
As you know, I am Ae charge nurse on Ae Cardiac Intermediate Care Unit. I am 
presently in Ae University of Nevada, Las Vegas’ nursing master’s program and am 
working on my Aesis. My Aesis concerns Ae competency level of critical care nurses in 
interpreting carAac arrhythmias. The Intensive Care Unit, Coronary Care Unit, Surgical 
Care Unit and Ae Cardiac Intermediate Care Unit have been selected to participate in Ais 
sAdy. I would appreciate your assistance in collecting data from your units. I am 
attaching a copy of Ae letter describing Ae purpose of my stutty that will be given to each 
nurse and a copy of Ae demographic form I would like completed by Ae nurses taking 
Ae cardiac rhythm strip test. I am hoping that Ae competency testing will be completed 
by Ae end of June. Thank you for your support
Sincerely,
Marlene Riley, R.N., B.S.N.
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May 31,1998
Dear Critical Care Nurse,
As a graduate nursing student at Ae University of Nevada, Las Vegas, I am 
conducting a study to determine wfaeAer ACLS certification necessarily implies Ae 
ability to accurately interjnet carA'ac rhythms. As you may know Ae Joint Commission 
for Ae Accreditation of HealAcare Organizations (JCAHO) now requires proof of 
competency m institutions that participate m Aeir survQrs. The issue addressed m this 
stucty is that Aere has been very little research done regarding Ae knowledge of critical 
care nurses of cardiac rhythms and Aerefore Aere is little support for Ae valiAty of 
conducting competency testii%
At Ae end of Ae car Aac Aytfam strips test you will find a demographic information 
sheet This will take a minute at the most to complete. Also attached will be an envelope 
m which to place your completed demographic sheet The rhythm strips test score will be 
entered on the outside of Ae envelope. Your nam e will not be on Ae demographic sheet 
so anonymity will be ensured.
Yoinr participation in this stucty is completely voluntary and you can wiAdraw from 
Ac study at any time. Filling out Ae demographic information questionnaire will imply 
your consent
You may contact me through Dr. Kowalski at Ae UNLV nursing department at 895- 
3360 or at Ae UNLV OfSce of Sponsored Programs at 895-1357 for any questions 
concerning this study. Its validity depends lî xm an adecpiate number of participants so 
your participation will be greatly appreciated, ^desired, I will share Ae summary of 
results wiA you. Thank you for your help.
Smcerely,
htolene Riley, RN 
Graduate Student
Department of Nursing 
4505 Maryland Parkway • Box 453018 • Las Vegas. Nevada 89154-3018 
(702) 895-3360 • FAX (702) 895-4807
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